Transforming growth factor-beta 1 stimulates glucose uptake and the expression of glucose transporter mRNA in quiescent Swiss mouse 3T3 cells.
Transforming growth factor-beta 1 (TGF-beta 1) is a multifunctional polypeptide that regulates the proliferation and differentiation of various types of animal cells. TGF-beta 1 stimulated glucose uptake and the expression of a brain-type glucose transporter (GLUT1) mRNA in quiescent mouse 3T3 cells. TGF-beta 1 also synergistically stimulated these activities when given together with calf serum, phorbol ester, fibroblast growth factor, or epidermal growth factor. The increases in glucose uptake and the GLUT1 mRNA level were induced by picomolar concentrations of TGF-beta 1 within 3 h of stimulation, reached a peak between 6 and 9 h, and then decreased gradually to basal levels before an increase in DNA synthesis. The stimulation of GLUT1 mRNA expression was completely abolished by actinomycin D, but was not affected by cycloheximide, suggesting that new protein synthesis was not required for the expression of GLUT1 mRNA. TGF-beta 1 had little mitogenic activity and did not affect serum-induced DNA synthesis in quiescent 3T3 cells. However, it stimulated DNA synthesis synergistically when given with fibroblast growth factor, epidermal growth factor, phorbol ester, or insulin. These results suggest that TGF-beta 1 mediates the stimulation of glucose uptake, GLUT1 mRNA expression, and DNA synthesis via a pathway(s) and cellular components distinct from those for other growth factors. The possible role of the TGF-beta 1-induced stimulation of glucose transport activity in the control of mouse fibroblast proliferation is also discussed.